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(54) Title: DEVICE FOR PROTECTING FIBRE LINES AGAINST DESTRUCTION BY LASER RADIATION 

(54) HasaaHHe H3o6pereHHB: YCTPOftCTBO flJLSf 3AmHTbI BOJIOKOHHMX JMHHH OT PA3PY1IIEHR5I TIOR 
flEHCTBHEM JIA3EPHOrO H3JIYHEHH* 

10 ! 





(57) Abstract: The invention relates to laser engineering and fibre optics. The inventive device for protecting fibre lines against 
the destruction thereof by laser radiation , is embodied in the form of the section of a light-guide which comprises the cladding 
(6) and the core (7) thereof. The position (8) indicates dashed lines which show the position of the field of light-guide mode. 
The distance between said dashed lines is equal to the diameter (D) of the field of light-guide mode. The position (10) indicates 
the section of the light-guide having the reduced diameter of a reflecting cladding. Said device operates as follows: a pressure of 
10 4 atm. is produced by a high temperature in the core (7) during the propagation of an optical discharge wave. The value of 10 4 
is close to the destruction limit of the light-guide material and to the stop of the optical discharge wave. For this reason, the fibre 
lines are provided with at least one section of the light-guide which has a reduced thickness quartz cladding and undeformed 
core. 
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(57)Pe<|)epaT: ji43o6peTeHne othochtch k oOjiacTM Jia3epHoft tsxhmkm m 

BOJIOKOHHOW OnTMKM. YCTpOMCTBO flJIH 3am$4TbI BOJIOKOHHOft J1I4HMM 

ot pa3pyineHMH noa .xjeftcTBMeM jia3epHoro M3Jiy^eHM« 
npeflCTaBJineT co6ofi 0Tpe30K CBeTOBOfla, corjiacHo <Dwr.6, r«e 
no3Muweft 6 obo3Ha<*eHa o6ojiOHica CBeTOBOfla, no3MUMew 7 
o6o3HaneHa cepaueBMHa cseTOBOfla, noswmiefi 8 o6o3Ha^eHU 
nyHKTwpHbie jihhwm, noKa3UBaiomMe nojioaceHwe noji* MO,abi b 
cBeioBOfle. PaccTOflHwe Meac«y hmmm paBHO jawaMeTpy noji* mow* 
jiasepHoro n3JiytaeHM* b cseTOBOfle (D) . nosMUwew 10 
o0o3Ha^aeTCfl y^acTOK BOJioKOHHoro cBe-roBO.ua c yMeHbiueHHbiM 
AnaMeTpoM oTpascaiomeii oBojiomkm. YcTpoAcTBO $yHKUMOHnpyeT 
CJie*yK>mwM ■ o6pa30M, npw pacnpocTpaHeHMH bojihu onTW^ecKoro 
paspnaa no cBeTOBoay, b o6jiaca?M cepaueBMHH no3.7 M3-3a 
BbicoicoM TeMnepaTypH B03HMKa»T «aBJieHM« nopnzuca 10 4 
ao?Moc$ep-. 3Ta BeJWHMHa 6JW3Ka k npeaejiy paspyuieHH* 
Maiepwajia csGTOBO^a m ocraHOBKe bojihh on-rw^ecKoro pa3p*fla, 

T3KMM 06pa30M f B BOJIOKOHHHX JIMHMHX yCTaHaBJIMBaiOT, no 

Me'Hbuieft Mepe, ojjmh 0Tpe30K CBeTpBOfla c yMeHbiueHHO* TOJiuvmoii 
KBapueBoi* .o6ojiohkm, npw stom coBepmeHHo He aefcopMKpyH 
cep,mieBMHy no3 . 7 . 
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yCTPOflCTBO RJUL 3AmHTH BOJIOKOHHBIX JIHHHft OT PA3PyiIIEHHH IlOfl 
AEftCTBHEM JIA3EPHOrO H3JiyqEHHfl 

HacTOHqee H3o6peTeHne othocmtch k oOjiacTM jia3epHofi 

5 TeXHMBCM H BOJIOKOHHOW OnTMKM M npOMbUUJieHHO IlpMMe HMMO B 
CMCTeMaX BOJTOKOHHO-OnTM^eCKOH CBH3M f B Jia3epHO - BOJTOKOHHblX 

ycTpoiiCTBax min o6pa6oTKn MaTepwaJioB, a TaK»e b Mej^MUMHe m 
,upyrnx oSjiacTHx, rae Mcnojit>3yeTCH nepe^axja no bojiokohhhm 
CBeTOBO^aM onTM^ecKoro w3Jiy*aeHWH MomnocTbio nopflflKa oflHoro 
10 BaTTa vl Bbiuie. 

B HacTonmee BpeMH npowcxowT npouecc pe3Koro 
yBejiw^eHMH ckopoctm nepe^a™ mh $ opMa uyivi b cMCTeMax 

BOJlOKOHHO-OnTM^eCKOM CB«3M. 

yBeJlM^eHMe CKOpOCTM nepefla^IM MH$OpMaUMM no BOJIOKOHHbIM 

15 cBeTOBO^aM flejiaea? hsoSxojummhm nepe^any Sojibmoro KOjiMMecTBa 
OT^ejibHbix KaHajnoB no obhomy CBeTOBOfly, Mcnojib3yn MeTOfl 
cneKTpaJibHoro ynjiOTHeHMH KaHajioB (b MHocTpaHHoft jiMTepaType 
^aHHbipi MeTos o6o3Ha^aaeTCH KaK WDM-wavelength division 
multiplexing) . KpoMe Toro, CTa ho bhtch Heo6xowMbM 

2 0 npwMCHeHMe onTM^ecKwx ycMjiMTeJien b BOJioKOHHbix jtmhmhx cbh3m. 

Bo3pacTaHMe ^KCJia nepe,uaBaeMbix KaHajiOB no oflHOMy 
CBeTOBOfly f npwMeHeHMe onTM^ecKMx ycMJiMTejien ( KaK spSweBbix 

BOJTOKOHHblX yCMJIMTeJieW C BblCOKOH BblXO^HOM MOUJHOCTbiO, TaK M 
paMaHOBCKMX BOJTOKOHHblX yCMJIMTeJieM ) r BBe^eHMe B CBeTOBOfl 

25 M3JiyyeHHH HaKa^KM onTwyecKMX ycminTejiew y:*ce cewyac npwBOflMT 

K BO3paCTaHHI0 Cpe^HeM MOIUHOCTI4 OnTMMeCKOrO M3JiytjeHMH B 

CBeTOBO^e jxo ypoBHH nopH,E(Ka oOToro BaTTa. 

npM TaKMX ypOBHKX MOIUHOCTM MOECeT MMeTb M6CTO HBJieHMe 

pa3pyuieHMH bojiokohhhx CBeTOBOflOB noA jiefiCTBMeM onrayecKoro 

3 0 M3Jiy^eHMH. B 3apy6e5KHofi TexHM^ecKOM JiMTepaType flaHHoe 

HBjieHwe b CBeTOBO^ax Ha ocHOBe KBapueBoro CTeKJia (a MMeHHO, 
TaKne cBeTOBOflbi cocTaBJiHKvr ochoby coBpeMeHHux bojiokohhhx 
jimhmm CBH3M ) o6o3Ha*jaeTCH KaK «catastrophic damage» 
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(KaTacTpo$wqecKoe paspyiuemie) mjim «fuse effect» (3$$eK«r 
njiaBJieHMH, 3#eKT 6MK$op«oBa uiHypa) . fleiiCTBWTeJibHo, 
pa3pyineHMe CBeTOBOfla noja, flewcTBMeM Jia3epHoro M3Jiy^eHMH 
HanoMMHaeT ropeHwe orHenpoBO^Horo uiHypa. 
5 B paMKax Hacronmero onwcaHMH aBTopbi 6y^yT ccbuiaTbCH Ha 

3to HBjieHMe KaK Ha pacnpocrpaHeHMe £03ByKOBo£i (T.e. 

paenpOCTpaHHIOmeMCH C fl03ByK0B0M CKOpOCTbK)) BOJIHbl 

onTM^ecKoro pa3pH.ua no CBe-roBoay, *jto OTpaacaea? $Ki3M^ecKyio 
npnpofly npoMcxo^nmnx npoueccoB, vum, rjih KpaTKocTM, KaK Ha 

10 pacnpocTpaHeHMe bojihh onTM^ecKoro pa3p*Aa. 

BnepBne cooSmeHMe o pa3pymeHMM oahomoaobhx cBeTOBO^OB 
nofl flewcTBMeM onTM^ecKoro M3Jiy^eHHH 6buio onySjiHKOBaHO b 
1987 r. (cm. Raman Kashyap, Self-propelled self -focusing 
damage in optical fibers, Proc. Conf. Lasers '87, Lake 

15 Tahoe, Nevada, Dec. 7-11, 1987, pp. 859-866 (CaMO^BM^ymeecH 
pa3pymeHMe b oni-n^ecKHx BOJiOKOHHbix CBeTOBOflax, B03HMKaioiuee 
KaK pe3yjibTaT caMO$OKycMpoBKw) ) . 

B flaHHow paSoTe $aKTM^ecKM 6brjio npo^eMOHCTpnpoBaHo, 
^to ecjiw no CBeTOBOfly pacnpocrpaHHeTCH jia3epHoe H3Jiy^eHMe 

2 0 MOmHOCTbK) nopHflKa 1 BaTTa, TO B03M0JKHO B03HMKH0BeHMe BOJIHbl 

onTMqecKoro pa3pfl,aa, cm. Onr.l, rfle no3.1 o6o3HaqeH 
cBeTOBOfl, no3.2 - o6jiac-rb cBe^eHMH nna3Mbi b BOJiHe 
onTM^ecKoro paspn^a, cTpejiKa no3.3 noKa3braaeT HanpaBjieHMe 
BBo^a jia3epHoro M3Jiy^eHMH b CBeTOBOfl, h CTpejiKa no3.4 

25 noKa3biBaeo? HanpaBJieHwe flBMKeHMH bojthh onT^ecKoro pa3p^«a 
no CBeTOBo^y. Xoth aBTopn ^aHHofi pa6oTbi TpaKTOBajro sto 
HBjieHMe MHa^e . BHeuiHe sto BbirjiHflMT KaK flBM^ceHwe oSjiacTM 
iqpKoro 6ejioro mjim rojiyOoBaToro CBe^eHMH (b BM^e MajieHbKOM 
«3Be3flo^KM») no cepweBMHe CBeTOBOfla, KOTopoe 

30 pacnpocTpaHHeTCH HaBCTpe^jy jia3epHOMy i/i 3 Jiy m e hmk) co CKopocTbio 
nopn^Ka 1 m/c. OSjiacTb npKoro CBe^eHMH npe^craBJiHeT coSom 
o6jiacTb Hi43KOTeMnepao?ypHOM njia3Mhi. TeMnepaTypa «3Be3«o^KM» 
oueHMBajiacb no cneKTpy ee CBe^eHMH (cm. D.P. Hand, P. St. J. 
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Russel, Solitary thermal shock waves and optical damage in 
optical fibers: the fiber fuse. Optics Letters, Vol.13, 
W 9, pp. 767-769, 1988 (CojiHTOHHbie TennoBbie yaapHbie bojihu m 
onTM^ecKPie noBpe^eHna b onTM^ecKnx bojiokohhmx CBeTOBo^ax: 
5 s$$eKT BOJioKOHHoro 6i4K$op£OBa (orHenpoBo^Horo) uiHypa) ) m 
OKa3ajiacb nopn,mca 54 00 °K. 

HO 9TOT npOUeCC He B03HMKaeT CriOHTSHHO npM BBe^eHMM b 
CBeTOBOfl yKa3aHHOM BblUie MOmHOCTM. fljIH MHWUMMpOBaHWH 

npouecca Heo6xowMO npw HajiM^MKt b CBeiOBOfle M3Jiy^eHMH 

10 MOIUHOCTbK) nOpHflKa BaTTa C03flaTb B 9TOM CBeTOBOfle o6jiacTb 

noBbinieHHoro norjiomeHMH Jia3epHoro M3Jiy^eHMH f HanpMMep, nyieM 
HarpeBa y^acTKa cBeTOBOfla no -1000 °C (b sjieicTpw^ecKoft nyre 
vuivi c noMombio ropejiKM) , HaHeceHM* Ha a»opeu CBeTOBOw 
norjiomaioiuero Jia3epHoe M3jryxjeHMe BemecTBa, M3rn6a CBeTOBo.ua 
15 c socTaTOHHO MaJibiM pawycoM. B yacTHOGTM , npouecc 
pacnpocTpaHeHMH bojihh on^ecKoro pa3pH.ua Mo»ceT 6htb 

MHMUMMpOBaH npH npMKOCHOBeHMM BBIXOflHOrO TOpua CBeTOBOfla 

(Topua, M3 KOToporo Bbixo^MT jia3epHoe M3Jiy^eHMe) k 
norjiomaiomeM CBeT noBepxHocTM (b tom ypicjie k MeTajuiM^ecKOM) . 
20 OaKTi/pjecKK npw mhmummp o b aHMKi npouecca b cepweBMHe 

CBeTOBO^a o6pa3yeo?CH nnoTHan njia3Ma, KOTopan, c orhovi 
ctopohh norjiomaeT M3Jiy^eHMe f pacnpocTpaHHiomeecH no 
CBSTOBO^y , a c flpyrow CTopoHbi, 3a c^eT TenjionpoBowoc™ 
nepe^aeT oKpy^caiomMM xojro^HbiM cjiohm Ma-repnajia TennoByio 
2 5 SHepraio. HarpeBaeMbie TaKMM o6pa30M oSjiacTM ceptfueBUHbi, 
Haxo^HmnecH b nojie jia3epHoro M3Jiy^eHMH r Ha^wHaioT b cboio 
o^epe^b norjiomaTb M3jiy^eHMe. B stom m 3aKJiio^aeTCH MexaHH3M 
pacnpocTpaHeHMH onTMyecKoro pa3pnjia no cepjaueBMHe 
CBeTOBO.ua, KOTopbift aHajiorw^teH MexaHM3My pacnpocTpaHeHMH 
$poHTa Me^JieHHoro XMMwyecKoro ropeHMH b ra3ax m TBepjgbix 
Tejiax (Jl.fl. JlaH^ay, E.M. JTm^uimu. «rwflpo^MHaMMKa», MocKBa, 
HayKa, 1986, (rji. XIV, §128, Me^jieHHoe ropeHMe, cTp. 662- 
670) . 3^ecb cjiobo «MefljieHHbiii» 03HaqaeT «pacnpocTpaHHK)inMMCH 
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C fl03ByK0B0M CKOpOCTbK>» . 

riocjie pacnpocirpaHeHMH bojihm pa3pH.ua b cepweBMHe 
cBeTOBO^a b 6ojibuiMHCTBe cjiy^aeB o6pa3yiOTCH nojiocTM (mjim 
ny3bipM) pa3MepaMM nopHflxa HecKOjibKMX mmkpoh , npn^eM nojiocTH 
5 MoryT $opMHpoBaTb nepMOflw^ecKyio cTpyKTypy B^ojrib cepaueBUHbi 
cBeTOBOfla (cm, <3>nr.2). OopMMpoBaHMe TaKMx nojiocTeft 
nojiHocTbK) Hapyuiaeo? cBeTOBeflyiune CBOMCTBa BOJiOKOHHoro 
CBeTOBo^a . 

M3BeCTeH CnOCOfi 3amMTbI BOJIOKOHHHX JIMHPIM CBH3M ot 

10 nojiHoro pa3pyuieHMH npn bo3hmkhob©hmm BOJiHbi onTwqecKoro 
pa3pH.ua b cBeTOBo^e (cm. D.P. Hand, T.A. Birks «Single-mode 
tapers as 1 fibre fuse 1 damage circuit -breakers* 
(OflHOMO^OBbie $OKOHbi KaK ceTeBbie npefloxpaHHTejii* ot 

nOBpe^eHMM (CBeTOBOflOB) M3-3a 3$$eKTa BOJLOKOHHOrO 

15 6MK$opwBa umypa) , Electronics Letters, vol. 25, W 1, pp. 
33-34, 1989) . 

Cnoco6 3aKJiio^aeTCH b co3flaHMM h wcnojib 30BaHMM 
CBoeo6pa3Hbix npefloxpaHWTejiefi oa? pacnpocTpaHeHM^ BOJiHbi 
onTM^ecKoro paspn^a no BOJioKOHHbiM CBeTOBOflaM. Pl3BecTHO, mto 
2 0 npouecc pa3pyiueHMH CBeTOBO.ua nofl fleficTBMeM M3Jiy^eHMH 

CymeCTBeHHO 3aBMCMT OT MHTeHCMBHOCTM Jia3epHOrO M3JiyMeHKEH B 
CBeTOBOAe. fljIH CHraeHMH MHTeHCMBHOCTM Jia3epHOrO MSJiy^eHMH 
XOTH 6bl Ha HeKOTOpOM y^aCTKe BOJIOKOHHOM JTMHMM CBH3M aBTopbi 
npejlJIO^CMJlM BBOflMTb B BOJlOKOHHyK) JIMHMiO 0Tpe30K CBeTOBOfla C 

25 nepeTH3KKoft, cm. Onr.3, rjje no3.5 o6o3Ha^eHa oSjiacTb 
nepe-TOTKM CBeTOBO,ua, no3.6 - OTpaacaiomaH obojio^Ka CBeTOBo.ua, 
npeMMymecTBeHHO KBapueBan, 3auiTpMxoBaHa Ha <Dwr.3, no3.7 
o6o3HayeHa cepweBMHa cBeTOBo.ua, no3.8 - nyHKTwpHan jimhmh, 
noKa3biBaiomaH rpaHHUbi nojin mouh jia3epHoro i*3Jiy^eHK[H b 

30 CBeTOBOfle m ero M3MeHeHwe c M3MeHeHneM waMeTpa cepflueBMHW, 
no3.9 o6o3Ha^eHa oceBaa jimhmh CBeTOBO.ua. KaK mohcho Bn,ueTb 
M3 Onr.3, 0Tpe30K CBeTOBO^a c nepeTHHCKon HBJineTCH OTpe3KOM 
CBeTOBO^a Ha HeKOTopoM yyacTKe KOToporo flMaMeTp nonepe^Horo 
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ce^eHHH CBeTOBO.ua meeT MeHbmyio BejiM^MHy, npn*ieM 
nponopuMOHajibHo yMeHbmeHH m Bee flpyrwe pa3Mepbi, onwchiBaiomMe 
CTpyKTypy nonepe^Horo ce^eHMH CBeTOBoxia, HanpMMep, flwaMe«rp 
cepflueBMHH cBeTOBOfla. nepeTHaucy Ha Our. 3 moecho 
5 paccMaTpMBaTb KaK coBOKynHocTb flByx nocjie^oBaTejibHo 
coewHeHHHx $okohob. npw npoxo»fleHMM CBeTa tj e pe3 o6jiacTb 
nepeTH)KKM M3MeHneTCH (yBejiMtiMBaeTcn) jjwaMeTp nojin MOflw b 

CBeTOBOfle, ^TO npMBO^MT K CHJ/DKeHMK) MHTeHCMBHOCTM H3Jiy^eHMH 

h, npw 6jiaronpMHTHbix o6cTo*TejibCTBax, k ocTaHOBKe npouecca 
10 pacnpocTpaHeHMH onrayecKoro paspn^a. Uor jjyi aMe Tp om nojin 
MOflbi, yaca?o o6o3Ha^aeMyio KaK MFD-mode field diameter, b 
cBeTOBOfle no,apa3yMeBaeTCH o6bi^Ho Mcnojib3yeMaa b bojiokohhom 
onTHKe BejiM^MHa, xapaKTepn3yiomaH nonepe^Hbiw pa3Mep 

npOCTpaHCTBeHHOM OOjiaCTM, 3aHHTOM nOJieM M3Jiy\ieHMH B 

15 o^HOMOflOBOM CBeTOBOfle f KaK oHa onpe^ejineTCH, HanpMMep, b 
KHMre G. Reiser. Optical Fiber Communications. (Third 
edition) McGraw Hill, pp. 63-64, 2000 and referencies in 
it. 

KaK mo3kho BM^eTb Ha rpa$wke Our. 5, r^e npe^CTaBjieHa 

2 0 3aBMCMMocTb, nojiyneHHan SKcnepHMeHTajibHo, nyTeM M3MepeHMH 

3aBMCMMOCTM MMHMMaJlbHO HeobXOflMMOM MOIUHOCTM Jia3epHOrO 

M3Jiy^eHMH b cepweBMHe CBeTOBO^a rjir no^epacaHMH 
pacnpocTpaHeHMH BOJiHbi onTMyecKoro paspn^a rjib CBeTOBo^oB 
pa3JiMHHbix TMnoB z repMaHaTHbix (T,e. cep^ueBMHa KOTopbix 

25 co^ep^cHO? b ochobhom Si0 2 m Ge0 2 ) m $oc$opHoro CBeTOBOfla 
(T.e. cepmeBMHa KOToporo co^epjKMT b ochobhom Si0 2 h P 2 0 5 ) . 
L[M$pbi y SKcnepMMeHTajibHbix TOMeK yKa3biBaiOT a?wn CBeTOBOfla: 1- 

$OC$OpOCMJIMKaTHbIH CBeTOBOfl, 2-7 - repMaHOCMJIMKaTHbie 

cBeTOBOflbi. npM yBejiM^eHMM flwaMeTpa iiojih mow b cBeTOBo^e 

3 0 noporoBoe 3Ha^eHMe moiuhoctm «jih ncrmepacaH^H pacnpocTpaHeHMH 

onTMyecKoro pa3pH.ua B03pacTaeT. Ha stom ocHOBaHO flewcTBwe 
HawSjiraKaftiiiero aHajiora . 

B pe3yjibTaTe noBpewaeTc« He bch BOJioKOHHan jimhmh, a 
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TOJlbKO 0Tpe30K Me«fly TOyKOft MHMUMMpOBaHMfl M TO y K 0« 
OCT3HOBKM BOJIHbl paSpHjja . ABTOpbl nOfl^epKMBaiOT , liTO flaHHblfi 

Me-rofl, peajiM30BaHHtiM b ycTpoftcTBe, nprnieHMM tojieko ana 

OflHOMOflOBUX CBeTOBOflOB, T9K K3K TOJlbKO B T3KMX CBeTOBOflaX 
5 CHOTtaeTCfl MHTeHCMBHOCTb M3JiyMeHMH npM BKJIIOyeHMM B JIMHMIO 

nepeT^acKM. Tskhm o6pa30M, c noMombio onwcaHHoro MeTOfla 
ocymeca?BJiHeTCH ocTaHOBKa HeacejiaTejibHux npoueccoB, m 
samwmaeTCH ot pa3pymeHHH ia vacTb jimhmm cb«3m, KOTopaa 
Jie«MT Me»ay yica3aHHbiM OTpe3KOM BOJiOKHa m mcto^jhhkom 
10 Jia3epHoro M3JiytjeHMH. 

OCHOBHbIMM HeflOCTaTKaMM flaHHOrO yCTpOMCTBa flJIH 3aiIlMTbI 
BOJTOKOHHblX JIMHMM CBH3H HBJISIOTCH: 

a) b npejj.JioaceHHOM ycTpoMCTBe MMeei MecTO M3MeHeHne 
napaMeTpoB cepjcmesHHH CBeTOBoaa, hto MoaceT npMBecTM 
15 BonoJiHMTejibHbiM noTepHM m MCKaaceHMio nojie3Horo cMrHajia, 
HanpMMep, ws-aa ^acTM^Horo ero OTpaaceHMH; 

6) npM yBeJIM^eHMM MOUIHOCTM MHTeHCMBHOCTb M3Jiy^eHMH B 

cepflueBMHe CBeTOBOfla B03pacTaeT, b tom tjMCJie m b o6jiacTM 
nepeTHXKM, hto npMBefleo- k npoxoacxieHMio bojihu onraiecKoro 
20 pa3pH«a iepe3 o6jiacTb nepeT^acKM 6e3 ocTaHOBKM. TaKMM 
o6pa30M, npM yBejiM^eHMM moiiihoctm M3JiyyeHMH ycrpoMCTBO 

TepfleT CBOIO 3$$eKTMBHOCTb . 

K HeflociaTKaM jj.aHHoro ycTpoMCTBa Taicsce othocmtch 
TexHOJiorMyecKaa cjioscHOCTb ero M3roTOBjieHM«, 3aKJiroviaiomaHCH b 
25 Heo6xojj.MMOCTM njiaBJieHMH CBeioBOfla m npeue3MOHHoro ero 
pacTHaceHMH . 

B paMKax yKa3aHHoro onMcaHMH aBTopu bboast pa# 
onpeflejieHMM, KacaromMxcn napaMeTpoB onTM^ecKoro BOJiOKHa ann 
oflH03HaiHoro noHMMaHMH cymecTBa 3a«BJieHHoro TexHHiecKoro 
30 pemeHMH. ABTopu bboaht noHHTMe napaMeTpa d nonepe^Horo 
ceveHMH cBeTOBo«a. 3tot napaMeTp d nonepe^Horo ceyeHMa 
paccMaTpMBaeMoro o-rpe3Ka CBeTOBoaa aBTopu onpe«eji«ioT k3k 
BMaMeTp o6ojiomkm M3 njiaBJieHoro KBapua cBeTOBoaa b 
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paccMaTpHBaeMOM cetera™, ecjiM CBeTOBOfl o6jia fl aeT 
UMJiHHflpwHecKoii cwMMeTpiiei* OTHocM-rejibHo ocm, vi onpeflejiMM 
napaMeTp d KaK y^BoeHHoe MMHMMajibHoe paccTOHHMe ot 
reoMeTpM^ecKoro ueHTpa ceieHHH cepaueBMHH CBe-roBo^a no 
5 rpaHMuu KBapueBoii oSojio^km, eoroi $opMa cBeTOBojia He oSjiajiaeT 

UMJIMHflpMMeCKOM CMMMeTpMeft (b CJiyyae UMJTMHflpMMeCKOrO CBeTOBOfla 

onpeflejieHne SToro napaMeTpa coBnaflaeT c onpe^ejieHMeM d, 
aaHHUM Bbmie ksk waiieTpa o6ojio^km CBeTOBoaa) . 

B cooTBeTCTBMM c BbiineM3JiojKeHHbiM, 3a«aHefi HacToamero 
10 M3o6peTeHMH HBjiHeTCH o6ecneyeHMe ycTpoftcTBa «jih 3aim*Tbi 
BojioKOHHbix jimhmm ot pa3pyineHMH bojihom on^ecKoro pa3pnfla, 
pacnpoco?paHHK)merocH no cBeTOBoay nofl flewcTBHeM JiasepHoro 
M3jiyyeHMH, KOTopoe npw yBejiM^eHMM mouwoctm Jia3epHoro 

M3JiytjeHMfl B CBeTOBOfle COXpaHHJIO 6bl CBOKJ 3$$eKTMBHOCTb, He 

15 bhoch npw 3tom flonojiHMTejibHbix onTMyecKHx noTepb b 

BOJIOKOHHyK) JIMHMK) CBH3M. 

yKa3aHHbiw pe3yjibTa-r jqocTwraeTca 3a c^eT oSecneveHMH 
ycTpoftcTBa Rjia 3amMTbi bojiokohhom jimhmm ot pa3pymeHMfl no« 
BeiicTBMeM Jia3epHoro M3nyyeHna, coaepacamero 0Tpe30K 

20 BOJiOKOHHoro CBeTOBOfla r cepflueBMHa KOToporo MMeeT Hew3MeHHbiw 
flMaMeT P no Bce * nmtne yKa3aHHoro OTpe3Ka, a o6ono<jKa 
OTpe3Ka BOJiOKOHHoro cBeTOBoaa, no MeHbmeft Mepe, Ha obhom 
yyacTKe ajimhom L £ 10 D yKa3aHHoro OTpe3Ka CBeTOBOfla MMeeT 
napaMeTp nonepeviHoro ceieHMa, Haxoflamwiicfl b flwanasoHe 

25 D < d < min (4D, 40 mkm) , r«e D - flwaMeTp nojin MOflbi. 

npw 3tom o6ojio<iKa CBeTOBoaa BunojiHeHa M3 cTeKJia Ha 
ocHOBe njraBJieHoro KBapua . 

KpoMe Toro, yKa3aHHbiM 0Tpe30K CBeTOBo«a c$opMwpoBaH 
HenocpeacTBeHHO b 3amnniaeMOM bojiokohhom jimhmm. 

30 npM 3TOM yKa3aHHbIM 0Tpe30K BOJiOKOHHoro CBeTOBOfla 

flOnOJIHMTejlbHO BBOflMTCfl B COCTaB 3amMmaeMOM BOJIOKOHHOM 
JIMHMM, HanpMMep, C IlOMOmblO CBapKM MJIM COe^MHeHMM C nOMOUlbK) 
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OnTM^eCKHX pa3TbeMOB- 

KpoMe Toro, yKa3aHHUM o«rpe30K BOJiOKOHHoro CBeTOBoaa 
Mo^ceT 6biTb BbinoJiHeH UMJiMHtfpwMecKMM, cepmeBMHa KOToporo 
MMeeT Hew3MeHHfaiw jotwaMeTp no Bceii fljivme yKa3aHHoro oTpe3Ka, 
5 a waMeTp o6ojio^km oo?pe3Ka bojiokohhoto cBeTOBOjta, no 
MeHbinew Mepe, Ha oahom yqacTKe ^jimhom L > 10 D yKa3aHHoro 
OTpe3Ka cBeTOBOfla HaxoflHTCH b j^Mana30He 

D < d < min (4D, 40 mkm) , r^e D - flwaMeTp nojia mo^bi. 

llpM 3TOM yKa3aHHHM 0Tpe30K CBeTOBOfla UMJTMHflpM^eCKOM 

10 $opMbi MOJKeT 6biTb c$opMwpoBaH HenocpeflCTBeHHO b 3amwmaeMow 

BOJIOKOHHOI* JIMHMM r 14 MOSKeT flOnOJIHHTeJIbHO BBOflMTbCfl B COCTaB 

3amwmaeMOM bojiokohhom jimhmm, Hanprauiep, c noMombio CBapKW mjtm 

C06flMH6HMM c noMombio OnTM^eCKMX paS'beMOB . 

B yKa3aHHOM ycTpoiica?Be peajiH3yeTCH coBepuieHHO ppyvoPi 

15 $M3M^ieCKVIM MexaHM3M OCTaHOBKM paCIlpOCTpaHGHMH BOJIHbl 

onTM^ecKoro pa3pH#a, a HMeHHO 3a c^eo? cHwaceHM^ K03$$MuweHTa 
norJiomeHMH jia3epHoro M3Jiy^ieHMH b njia3Me onTOecKoro 
pa3pn,aa, pacnpocTpaHHiomerocH no cep.mj.eBMHe cBeTOBo^a, npn 

nJlOTHOCTM 3TOM nJia3MbI. 

2 0 ABTopaMM Smjio oSHapyaceHo HBJieHHe ^e^opMauMKi m ,rja:>Ke 

nojiHoro pa3pyuieHWH KBapu,eBoft o6ojio^km bojiokohhopo CBeTOBO#a 
nofl flewcTBMeM MexaHM^ecKoro h TenjioBoro bo3^©mctbhh nJia3Mbi 
onTM^ecKoro paspw, pacnpocTpaHHioiuerocH no CBeTOBOfly nofl 
^eMCTBweM jia3epHoro M3Jiy^eHMH. 

2 5 npw HarpeBe BemecTBa cepAueBi/xHbi b BOJiHe onTM^ecKoro 

pa3pH^a #o -5000K npn coxpaHeHMM Hew3MeHHbiM oS'beMa BemecTBa 
AaBJieHMe b o6jiacTM njia3Mbi flOCTwraeT ~10 4 aTM. 

Ha noBepxHOCTM KBapueBoft oSojio^km cTaH^apTHoro 
CBeTOBO,na .nnaMeTpoM 125 mkm TeMnepa«rypa noBbmiaeTCH Jii/mib Ha 

3 0 2 0 04-3 0 OK nocjie npoxo^eHMfl onTM^ecKoro pa3pH^a no 

cep^ueBMHe . noBepxHocTb CBeTOBOfla npn stom HaxoflMTcn npw 

flaBJieHMM 1 aTM. Ho, KaK M3BeCTHO M3 SKCnepMMeHTOB f 
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MexaHM^ecKan npo^HOCTb cbstoboaob Ha ocHOBe KBapueBoro 
CTeKJia flocTaTO^HO BbicoKa vl He flonycKaeT pa3pynieHMH o6ojio*ikm 
cBeTOBOfla npw TaKMx ycjioBMHx, mto b cboio o^epe^b co3,ijaeT 
ycjiOBMH jiJiH pacnpocTpaHeHMH bojihu onTMyecKoro pa3pn^a no 

5 CBeTOBOJjy. 

Ecjih 3Ke Ha HeKOTopoM yyacTKe CBeTOBo.ua y^ajiMTb yacTb 
KBapueBOM o6ojio^km (HanpMMep, nya?eM JiOKajibHoro yMeHbineHMH 
ee ^waMeTpa) , TaK ^to6bi ocTaBiuaHcn ee yacTb nporpeBajiacb 
njia3Mofi bojihh onTM^ecKoro pa3pn,na jxo TeMnepaTypbi, npw 
10 KOTopoM nofl flewcTBMeM M36bio?o^Horo j^aBJieHMH f co3,rjaBaeMoro 
njia3Mo#, cTajia B03Moraa ^e$opMauMH (pacuiMpeHwe, .uaace BnjiOTb 
Bo nojiHoro MexaHM^ecKoro pa3pyiueHHH) o6ojio*jkw cBeTOBOjia, 

npMBOflHmaH K CHM3KeHMK) nJIOTHOCTM nJia3MbI VI, K3K CJie^CTBMe , K 

yMeHbineHMK) norjiomeHMH b Hew Jia3epHoro M3Jiy^eHMH h 
15 cooTBeTCTByiomeMy CHM»eHMio 3HeproBbi,aeJieHMH, to 

pacnpocTpaHeHwe bojthbi onTM^ecKoro pa3pnjia npeKpaTMTCH - 

ElpwyeM, qeM Bbiuie moiuhoctb jia3epHoro M3 jiy^eHMH , tbm 
Bbime .uaBJieHi/ie m TeMnepaTypa b njia3Me onTM^ecKoro pa3pH,ija vi 
TeM 6biCTpee npow30MfleT pa3pyiueHMe CBeTOBOfla c ocTaHOBKOM 
2 0 BOJiHbi onTM^ecKoro pa3p*fla. TaKMM o6pa30M, npw noBbimeHPiw 
moiuhoctm jia3epHoro M3Jiy^jeHMH Hafle^HocTb npe^jiaraeMoro 
ycTpowcTBa TOJibKO B03pacTaeT (b oTJiM^ne ot HaM6jiH^cai4iuero 
aHajrora) . ripn yMeHbineHMM waivieTpa KBapueBoii o6ojio^km 
cepmeBMHa cBeTOBOfla He M3MeHHeTCH , ^to o6ecneMMBaeT Majioe 
25 B03MymeHMe napaMea?poB BOJiHOBOflHoro KaHaJia, onnTb ace b 
OTjiM^Me ot HanSjiMacaHinero aHajiora. 

Pa3Mepbi yvacTKa CBeTOBOfla c yMeHbiueHHbiM flwaMeTpoM 
060JIOMKM M3 KBapueBoro CTeKJia 3aAaiOTCH M3 ycjiOBMH 

Heo6xOflMMOM yyBCTBMTeJlbHOCTM yCipOHCTBa M MaKCMMaJlbHO 
30 £OnyCTHMOM BeJIH^MHbl BHO CMMblX MCKa^CeHMM B BOJIHOBOflHbie 
CBOMCTBa CBeTOBOfla . 

ABTOpaMM 6bIJIH BbinOJTHeHbl HeCKOJlbKO cepMM SKCnepMMeHTOB 

xijih onpe^ejieHMH bo3mokhoctm ocTaHOBKM pacnpocTpaHeHMH bojihw 
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pa3pn.ua no CBeTOBOj^y . SKcnepMMeHTbi npoBO,m*jincb cjieflyromwM 
o6pa30M. y^acTOK CBeTOBO.ua co CTaHflapTHbiM waMeTpoM 
oSojio^km M3 KBapueBoro CTeKJia 125 mkm no^Beprajicn TpaBjieHmo 
b pacTBope njiaBMKOBOM kmcjioth. B pe3yjibTaTe TpaBJieHMH 
5 waMeTp oSojio^km yMeHbiuajicn, npwqeM ero KOHe^Hoe 3HayeHne 
peryjiMpoBajiocb BpeMeHeM TpaBjieHM*. Ilocjie sToro b cBeTOBojt c 

OflHOM CTOpOHH BBOflMJIOCb M3Jiy^eHMe HenpepHBHOrO BOJIOKOHHOrO 

Jia3epa bojih pa3JiMMHOM moiuhoctm. y ^pyroro KOHua CBeTOBo.ua 
MHMUMMpoBajracb BOJiHa onTM^ecKoro pa3pnfla, KOTopan 
10 pacnpocTpaHHJiacb no cBeTOBO^y HaBCTpe^jy jia3epHOMy H3JiytjeHmo 
m npoxojjmia vepe3 y^acTOK c TpaBJieHOM KBapueBOM o6ojiohkom. 
B pa3Jin^Hbix SKcnepwMeHTax Mcnojib30BajiMCb CBeTOBojibi c 

pa3JtMHHbIMH napaMeTpaMM Cep^ueBMHbl, C pa3JIM^H£*IMI4 3Ha^ieHMHMM 

BMaMeTpa KBapueBOM oSojiohkki b oSjracTM TpaBJieHHH vl 

15 BOJTOKOHHbie Jia3epbl C pa3JlM^HbIMKI flJIMHaMH BOJIH M3JiytieHMj=[ (M3 

pn^a 1.06, 1.24 m 1.48 mkm). B Ka^flOM 3KcnepMMeHTe BOJiHa 
onTM^ecKoro pa3pa.ua mjim npoxowjia *aepe3 yyacTOK c 
yMeHbiueHHbiM BwaMeTpoM BHeuiHefi oSojio^km, mjim npouecc 
pacnpocTpaHeHMH npepbiBajicn (cm. m <Dwr.9). Ha Our. 8 

2 0 npe^cTaBJieHa $oTorpa$MH cpaSoTaBiuero ycTpoficTBa rjir 3aiUMTbi 

bojtokohhhx jimhmm cbh3h, peajii43yiomero onMcaHHbifi cnocoS, i\r*e 
no3.11 o6o3HaMeHbi ny3bipn mjim nycroTbi, o6pa3yiomMecH b 
oSjiacTM cepflueBMHbi cBeTOBo^a nocjie npoxo^eHwa bojthh 
onTH^ecKoro pa3pn.ua. 3,uecb ohm mmsiot $opMy, OTJiM^Hyio ot 
25 Ha6jno,aaeMOH Ha Owr.2. no3.12 o6o3Ha^eHa oQjiacTb pa3pymeHMH 
KBapueBOM o6ojio^km CBeTOBOfla noR flewcTBMeM juaBjieHUH njia3Mbi 
b BOjiHe MeflJieHHoro onTwqecKoro pa3pn.ua. MacuiTaO yKa3aHHOM 
$oa?orpa$MM cjiejxyiomMM: BbicoTa Our. 8 cocTaBjineT 65 mkm, 
ixinpMHa - 250 mkm. JIa3epHoe M3JiyMeHMe pacnpocTpaHHjiocb cjieBa 

3 0 HanpaBO. 

Ha d>wr.9 M3o6pa^ceHa $OTorpa$MH ycTponcTBa rjih 3amMTbi 

BOJIOKOHHblX CBeTOBOflOB B OnTM^eCKHX JIMHMHX CBH3M OT 

pa3pyuieHMH noju flewcTBMeM jia3epHoro i/i 3 jryy e hm h corjiacHo 
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M3o6peTeHMK) f rne a — bm« ycTpowcTBa «o B036y^eHMa bojihbi 
onTM^ecKoro pa3p*«a b CBeTOBo^e, b — &vtn ycTpowcTBa nocjie 
cpaSaTHBaHMH — nocjie oct3hobkm bojthm onTw^ecKoro pa3pn^a. 
OSjiacTb ocTaHOBKM o6BejqeHa KpyacicoM. CBeTOBOA npvi 
5 cpa6aTUBaHHi4 He pa3pymmicH, b oTJimjne ot npe^cTaBjieHHoro Ha 
• <Dwr . 8 . MacuiTab M3o6pa»eHMH Ha (Dwr . 9 a m b : Ka^oe jqejieHwe 
umajihi Ha (Dnr.9, b cooTBeTCTByeT 0,1 mm, Ha <&wr.9, c — 
yBejiM^ieHHoe M3o6pa»eHMe o6jiacTM, npM6jiM3MTejibHO 

o6o3HaveHHOM OKpyawocTbio Ha 0>*rr.9, b. MacuiTa6: nojman 
10 mnpMHa Ka^pa cooTBeTCTByeT 1 mm, Jla3epHoe M3jiy^eHMe 
pacnpocTpaHHJiocb cnpaBa HajieBO. 

HecMOTpH Ha 6ojibiuoe KOJiM^ecTBo napaMeTpoB, 

M3MeHHK)mMXCH O0? OnblTa K OnblTy (KOHUeHTpaUHM pa3JTH^HbIX 

npMMecen b cepmeBMHe, flnaMe»rp cepjmeBMHhi, pa3HOCTb 
15 noKa3aa?ejieM npeJiOMJieHHH Meacuy cepnueBMHoid m o6ojto^kom, 
,ryiwHa BOJiHbi M3Jiy^eHi4^, flwaMeTp o6ojio^km CBeTOBo^a b oSjiacTM 

TpaBJieHMH, MOIUHOCTb M3Jiy^eHMH, BBejD(eHHOrO B CBeTOBOfl) 

nojiyijeHHbie pe3yjibTaa?bi noKa3ajin, ^to npouecc octshobkm bojthh 
onTMyecKoro pa3pH,qa onpeaejineTCH fliiaweajpoM nojrn mo^bi 
2 0 M3Jiy^eHMH b CBeTOBOfle h waMeTpoM o6ojiohkh CBeTOBO^a b toh 
o6jiacTM, rfle oh yMeHbiueH c noMombio TpaBJieHMH. 

A MMeHHo , BbinojiHeHHbie aBTopaMM SKcnepwMeHTbi noKa3ajii4, 
^to ocTaHOBKa bojihh onTM^ecicoro pa3pHfla npw ee 
pacnpocTpaHeHMM no cBeTOBoay c yMeHbiueHHbiM waMeTpoM 

2 5 o6ojio^km ( onpe^ejiUM stot waMeTp KaK napaMeTp d nonepe^Horo 

ce^eHMH paccMaTpMBaeMoro oTpe3Ka CBeTOBo^a) npowcxowT b 
tom cjry^ae, ecjiw napaMeTp d o6ojio^km cBeTOBO.ua He npeBbimaeT 
HawMeHbuieM mb Bejij/i*iMH (4-D) m (40 mkm) , T.e. ecjin 
d < min (4D, 40 mkm) , r^e D - waMeTp oojih moah b 

3 0 OflHOMOflOBOM bojtokohhom CBeTOBOjqe, no KOTOpOMy 

pacnpocTpaHH6TCH Jia3epHoe M3Jiy^eHHe (mo yMeHbuieHMH pa3MepoB 
oOojiomkh) . (B ypoBHe TexHWKH no bojiokohhom onTMKe aaHHa* 
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BejiMMMHa qaca?o o6o3HayaeTCH KaK MFD-mode field diameter) . C 
apyroft CTopoHH, jqjiH orpaHM^eHMH pa3JiM^Horo po^a MCKaaceHnw, 
KOTopbie Mo^eT BHocwTb TaKoe cyaceHHe b KaHaji nepeaa^M 
i43jiy"y eHHH f HaHMeHbiiiee 3HatieHMe napaMeTpa d aojiecho 6biTb 
5 6ojibine D (cm. $nr.4). 

KpoMe Toro, Te ace SKcnepwMeHTbi noKa3biBaioT (cm., 
HanpMMep, Our. 9), tjto wih octshobkm npouecca 
pacnpocTpaHeHHH bojihm onTM^ecKoro pa3pHaa Heo6xoflMMo, mto6w 
AJiMHa yyacTKa CBeTOBo^a Ii c yMeHbiiieHHbiM 3HayeHweM napaMeTpa 
10 d 6bijia He MeHee 10- D , <r.e. i > 10 D . 

fljiH ocTaHOBKM BOJiHbi ono?MHecKoro pa3pfl«a MO^HO 
Mcnojib30BaTb m flpyrae $opMbi nonepeyHoro ceqeHMH (oTJiw^Hbie 
ot KpyroBOM ) cBeTOBo^a c yMeHbineHHbiMn pa3MepaMM o6ojio^km. B 
TaKOM any^ae napaMeTp d onpe^ejineTcn KaK yflBoeHHoe 

15 MHHMMajibHoe paccTOfltHwe ot reoMeipwyecKoro ueHTpa ce^eHMH 
cepflueBMHbi CBeTOBO.ua no rpaHMUbi KBapueBow ' o6ojiomkm (b 
cjiytiae UMjiMH^ppiMecKoro cBeTOBOfla onpe^ejieHne . SToro 
napaMeTpa coBna^aeT c onpe^ejieHweM d, flaHHbiM Bbiuie KaK 
waMeTpa o6ojio^km CBeTOBO.ua b o6JiacTM cyaceHHH) . Ho 

2 0 nocKojibKy M3roTOBJieHMe aKcnajib ho - CRMMeTpMHHbix (mjim no^TM 

aKCMaJlb HO - CHMMeTpM^HblX ) BOJIOKOHHblX SJieMeHTOB 3Ha^HTeJlbHO 

npome no TexHOJiornn, to b KayecTBe npuMepoB paccMaTpMBajOTCfl 

TOJlbKO TaKKte KOHCTpyKUMM. 

TaKMM o6pa30M, npeflJiaraeMoe ycTpoMCTBo rjir 3amnTbi 

2 5 BOJiOKOHHbix CBeTOBOflOB ot pa3pyiueHMH bojihom onTM^ecKoro 

pa3pn.ua npe^cTaBJineT co6om 0Tpe30K BOJioKOHHoro CBeTOBo.ua, 
Ha HeKOTopoM y^acTKe KOToporo ^jimhom L yMeHbuieH napaMeTp d 
CBeTOBO.ua bo Bejiw^HH, yKa3aHHbix Ha Our. 4 KaK 3auiTpMxoBaHHan 
o6jiacTb . npM 3tom cep^ueBMHa CBeTOBOjaa ocTaeTCH npaKTMMecKM 

3 0 HeM3MeHeHHOM, a BHO CMMbie M3MeHeHMH B BOJIHOBOflHbie CBOMCTBa 

BOJIOKOHHOrO CBeTOBO^a MMHMMaJlbHHMH. 

B MTore 3ami4Ta bojtokohhom jtmhmm jiocTMraeTCH TeM, *jto b 
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Hew pa3MemaiOT f no MeHbmeft Mepe, owh 0Tpe30K CBeTOBo^a c 
M3M6HSHHOM $opMow nonepe^Horo ceqeHMH, mjim m3m©hhk)t $opMy 
nonepe^Horo ceqeHMH HeKOToporo yyacTKa CBeTOBo^a b 
3ami4iuaeMOM jimhmm a?aKMM o6pa30M, *io?o6bi 
5 a) waMeTp cepaueBWHbi cBeTOBo^a ocTaBajicn 

HeM3MeHeHHHM, VL 

6) napaMeo-p d cBea?OBo.na b oGjiacTM M3MeHeHHoro 
nonepe^Horo ce^eHMH cocTaBji*ji d < min (4D, 40 mkm) npn ^jiMHe 
TaKOM o6jiacTM L > JO-D . 

10 M3o6peTeHne noncHHeTCH Ha npMMepe npeflnoyTMTejibHoro 

BapwaHTa ero ocymecTBjieHM* co ccbuiKaMM Ha conpoBojWTejibHbie 
yepTe™, npvL btom OAMHaKOBbie 3JieMeHTbi Ha $nrypax o6o3HatjeHbi 

OflHMMM M TeMH HCe n03MUMHMM . 

Ha ^epTeacax npe;qca?aBjieHo cjieayiomee: 
15 Ha Owr.l - cxeMa pacnpocTpaHeHMH bojihu onraqecKoro 

pa3pn.ua no CBeTOBo^y corjiacHO M3BecTHOMy ypoBHK) TexHMKM; 

Ha Owr.2 - $OTorpa$MH nepwowyecKoii CTpyKTypw ny3bipen 
b cepflueBMHe CBeTOBO^a (cBea?OBoji LEAF, Corning) , 
o6pa30BaHHOM nojct ^GMCTBKeM M3Jiy^eHMH Nd:YAG Jia3epa c nnviHoPi 
2 0 BOJIHbl 1,0 6 MKM M MOIUHOCTblO 4,2 Bt . M3JiytjeHMe 

pacnpocTpaH^jiocb cjieBa HanpaBo. MacuiTa6: Ka^oe nesieime 
uiKajibi — 10 mkm; 

Ha (Dwr.3 - cxeMa, HJiJiiocTpMpyioiaaH peajiM3auwK) cnoco6a 
3amMTbi CBeTOBOfla ot pa3pymeHHH non flewcTBMeM jia3epHoro 

2 5 M3Jiy^eHMH corjiacHO H3BecTHOMy ypoBHK) TexHMKw; 

Ha Our. 4. - rpa$MKM, HJiJiiocTpMpyiomMe 3HayeHMH waMeTpa 
o6ojio^km d H3 cTeKjia Ha ocHOBe nnaBJieHoro KBapua, KOTopbie 
. o6ecnevMBaioT ^yHKUMOHMpoBanwe 3amMTHbix sjieMeHTOB corjiacHO 

M306peTeHMK) B 3aBMCMMOCTM OT flMaMeTpa nOJIH MO^bl CBeTOBOfla 

3 0 (3auiTpMxoBaHHafl oSJiacTb) ; 

Ha Our. 5 — 3aBMCMMOCTb, nojiy^eHHan SKcnepwMeHTajibHO, 

nyTeM I43MepeHMH 3aBMCMMOCTM MMHMMaJlbHO Heo6xOflMMOM MOIUHOCTM 



WO 2004/008665 



14 



PCT/RU2002/000561 



jia3epHoro M3JiyyeHi4H b cepmeBMHe cBeTOBoaa bjih nojujepacaHKEH 
pacnpocTpaHeHMH bojihbi onTM^ecKoro pa3pn,ija jjjih CBeTOBojqoB 
pa3JiH^Hbix TMnoB : rjir repMaHaTHHx (T.e. cep^ueBMHa kotopmx 
coflepHCMT b ochobhom Si0 2 vi Ge0 2 ) m $oc$opHoro CBeTOBona; 
5 Ha Our, 6 - cxeMa, munocTpupyiomaH npejjjiaraeMoe 

yCTpOMCTBO 3aiWTbI CBeTOBOJia OT pa3pyiIieHMH UOJX fleMCTBMeM 

jia3epHoro M3Jiy^jeHMH corjiacHo HacTonmeMy M3o6peTeHMio; 

Ha — nonepe^Hoe ce^eHwe npe^jiaraeMoro ycTpowcTBa 

no jimhmh A—A (cm. cDnr.6); 

10 Ha Our. 8 — $OTorpa$M« cpaSoTaBiuero ycTpowcTBa ajih 

3amMTbi BOJiOKOHHbix jimhmm cbh3m r peajiK[3yiomero npeajiaraeMbiM 
cnoco6 f cooTBeTCTByeT 65 mkm, uiMpMHa - 250 mkm. JIa3epHoe 
M3Jiy^eHMe pacnpocTpaHHJiocb cjieBa HanpaBo; 

Ha <&viv . 9 — $oTorpa$MH ycTpowcTBa aji* 3amMTbi bojiokohhmx 

15 cBeTOBOflOB b ona?MtjecKMx jtmhmhx cbh3m ot pa3pyuieHi/iH no^ 
flewcTBMeM jia3epHoro n3Jiy*ieHMH corjiacHo M3o6peTeHi4io, vne a — 
BMfl ycTpowcTBa jxo B036y»fleHMH BOJiHbi onTM^ecKoro pa3pnfla b 
CBeTOBOjae, b — bvir ycTpowcTBa nocjie cpaSaTbmaHMH — nocjie 
ocTaHOBKM bojihh onTM^ecKoro pa3pHfla, c — yBejiwqeHHoe 

20 M3o6pa»:eHMe o6jiacTM, npw6JiM3MTejibHO o6o3HaqeHHOM 

, oKpymocTbio Ha no3nuMM b. 

IIpM MHMUMMpOBaHMM OnTMMeCKOPO pa3pH«a B CBeTOBOfle OH 

flBM^ceTCH HaBCTpeyy Jia3epHOMy M3Jiy^eHMio (cm. Onr.l), m npw 
OTcyTCTBMM npenHTCTBMM Ha ero nyTw pa3pn,m npow^eT Bee 

25 paccTOHHMe no CBeTOBOfly no MCTO^HMKa M3Jiy^eHMH. nocjie 
npoxo^eHMH onTM^ecKoro pa3pa.ua onTMyecKoe bojiokho TepneT 
cbom BOJiHOBOflHbie cBOMCTBa M3-3a HapyuieHHH CTpyKTypbi 
cepflueBMHbi CBeTOBO^a (cm. cDnr.2). 

Ha <DMr.6 npeflCTaBjieH B03M03KHbiK BapwaHT cxeMM 

30 ycTpowcTBa ajih 3amMTH CBeTOBo^a ot pa3pyiueHM« nop, nevicTBmeu 
jia3epHoro M3Jiy^eHMH corjiacHo HacTonmeMy M3o6peTeHMio. 
YcTpoMCTBo rjir 3ainKtTbi cBSTOBo^a npe^CTaBjineT co6om 0Tpe30K 
CBeTOBOfla corjiacHo Qmt.6, rae no3Munew 7 o6o3Ha^eHa 
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cepflueBMHa CBeTOBOfla, no3MUMeii 6 - o6ojio^Ka cBeTOBO^a, 
no3Mui4eM 8 - nyHKTMpHHe jivihvlvl, noKa3bmaiomj'ie nojio^eHwe nojin 
MO,nbi b CBeTOBo^e . PaccTO^HMe Mewy hmmm paBHo flwaMeTpy nojin 
MOflti Jia3epHoro M3Jiy^eHM« b CBeTOBo^e (D) . no3MuweM 10 
5 o6o3HayaeTCH y^acTOK BOJiOKOHHoro cBeTOBO^a c yMeHbuieHHhiM 
BMaMea?poM OTpa^caiomeM oSojio^km. CeyeHMe no jtmhhh A- A 
noKa3aHo Ha Our. 7. 

YcTpowcTBO BKJiio^aeTCH, HanpMMep, c noMombio cBapKn, b 
cocTaB 3amMmaeMOM bojiokohhom jtmhmm m $yHKUMOHwpyeT 

10 cjie^yiomHM o6pa30M. npw pacnpocTpaHeHMM bojihh onTM^ecKoro 
pa3pn«a no CBeTOBo^y, KaK onncaHo Bbiiue, b o6jiacTM 
cepflueBMHbi no3.7 M3-3a bhcokom TeMnepaTypbi BO3HMKai0T 
^aBjieHMH nopnflKa 10 4 aTMoc$ep. 3Ta BejriM^MHa 6jiM3Ka k 
npeflejiy pa3pyuieHMH MaTepwajia cBeTOBO^a f HarpeToro M3-3a 

15 TenjionpoBojqHOc™ vi M3JiyyeHMH H3 oSjiacTM nJia3MH no 
TeMnepaTyp b HecKOjibKO cot rpa^ycoB, nosTOMy npw flocTaTO^HO 
TOHKofi oSojio^Ke CBeTOBOfla TaKoe ^aBJieHMe npMBOflMT k 
pa3pyiueHMK> CBeTOBojga, naseHMio xtaBJieHHH b oSjiacTH 
cep.mu.eBHHbi, pe3KOMy cHM3KeHwio njioTHocTM norjiomaiomeft jia3epHoe 

2 0 M3Jiy^eHwe njia3MH, cooa?BeTCTByiomeMy cHM^ceHMio norjiomeHMH 
M3Jiy^eHMH m , KaK cjie^cTBHe, oc-raHOBKe bojihh onTM^ecKoro 
pa3pH#a • 

TaKKM o6pa30M, b bojiokohhhx jimhklhx ycTaHaBjiMBaiOT f no 
MeHbiuefi Mepe, owh 0Tpe30K CBQTOBOfla c yMeHbiueHHOM tojiiumhom 
25 KBapueBOH o6ojiomkm no3.6, npw stom coBepiueHHO He fle$opMMpy« 
cepflueBMHy no3.7 corjiacHo $nr.6. flaHHan onepaunn, c o^hom 

CTOpOHbl, He BHOCMT CymeCTBeHHfalX MCKa^eHMM B KaHaji 

pacnpocTpaHeHMH cwrHajia (cep^ueBMHa He fle$opMwpyeTCH) , a c 
jjpyroM - cnocoS M3roTOBjieHMH TaKMX ycTpowcTB npefloxpaHeHMfl 
30 npocT: mohcho npocTbM xmmmh e c kmm TpaBjieHweM yMeHbuiMTb 
waMeTp oSojio^km CBeTOBojia. 

PeaJiM30BaHHbiii BapwaHT ycTpofiCTBa rjth 3amMTbi bojiokohhux 
CBeTOBOflOB ot pa3pyuieHHH nofl fiencTBi/ieM Jia3epHoro M3JiyHeHM« 
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npeacTaBJieH Ha $OTorpa$MM Our. 9. YcrpoMCTBo npe^CTaBJineT 

CO6OM 0Tpe30K BOJTOKOHHOrO CBeTOBO^a C JWaMeTpOM nOJIH 

8,9 MKM, BHeiUHMM flMaMeTp KOTOpOrO Ha HeKOTOpOM oTpe3Ke (b 

jxaHHOM cjiy^aae ^jimhom okojio 1 mm) yMeHbineH nyTeM TpaBJiemiH 
5 3Toro OTpe3Ka b pacTBope KMCJioTbi HF . JTa3epHoe M3JiyxjeHMe 
pacnpocTpaHHJiocb cnpaBa HajieBO. Ha <&kt.9, no3MUMH a, 
noKa3aHO ycTpowcTBo no MOMeHTa cpaSaTbiBaHMH. M3Jiy^eHMe 
MomHOCTbio no 5 Bt npoxoflKtJio no HeMy SecnpenHTCTBeHHO. Ha 
<X>wr.9, no3MUMH b, npe^CTaBJieH bm^ Toro »e ycTpowcTBa nocjie 

10 Toro, KaK BHe ero SbiJia MHMUMwpoBaHa Bojma onTwqecKoro 
pa3pHfla, KOTopaa pacnpocTpaHHJiacb cjieBa HanpaBO no 
cBeTOBOfly. nocjie Toro, KaK BOJiHa socTMrjia to^km CBeTOBo.ua c 
.nwaMeTpoM o6ojiovikm okojio 30 mkm, ee pacnpocTpaHeHwe 
npeKpaTMJiocb . MMHMMa jib hbm waMeTp cBeTOBO^a b ycTpoftcTBe Ha 

15 d>*ir.9 cocraBjiHJi 20 mkm. 

CjieBa ot to^km ocTaHOBKM (Our. 9, no3MUMH b, o6o3Ha^eHa 
Kpy^cKOM) Ha6jiKmaeTCH tot ace xapaKTep pa3pymeHMH cBeTOBOfla, 
KaK m cBeTOBo^a c h opMa Jib HbiM flwaMeTpoM KBapueBow o6ojio*jkj/i - 
nepwoflMqecKaH nocjietfOBaTejibHocTb nycTOT b cep^ueBMHe 

2 0 CBeTOBo^a. He3a£OJiro no tohkm ocTaHOBKM pa3Mepu nycTOT 
yBejiMMMBaioTCH, m npouecc pacnpocTpaHeHMH onTM^ecKoro 
pa3pn.ua npeKpamaeTCH. ripmieM ocTaHOBKa pacnpocTpaHeHMH 
pa3pnjqa conpoBO^flaeTCH mjim p a cuiMp e hm eM y^acTKa cBeTOBo^a , 
KaK Ha Our. 9, no3MUMM b, c, mjtm pa3pyuieHHeM CBeTOBo.ua b 

25 TO^Ke ocTaHOBKM (Onr.8). 

YCTpOMCTBO £JIH 3aiUMTbI BOJTOKOHHblX CBeTOBO^OB MOECeT 6bITb 

TaioKe BbinojiHeHo nyTeM $opMwpoBaHWfl OTpe3Ka cBeTOBOfla c 
yMeHbiueHHbiM xtwaMeTpoM KBapueBow o6ojio^jkm Henocpe^CTBeHHo Ha 

CBeTOBOfle BOJTOKOHHOM JTHHMM , 3aiUMTy KOTOpOM Heo6xOflMMO 

30 ocymecTBMTb f a He Ha cneuwajibHOM oTpe3Ke CBeTOBo^a, KOTOpwii 
3aTeM BBapMBaeTCH b 3aim>imaeMyio BOJioKOHHyio jimhmio. B stom 
cjiy^ae OTna^aeT HeoSxoflMMocTb npoBowrb ^onojiHMTeJibHyio 

CBapKy CBeTOBOflOB, MTO npMBOflMT K JDEOnOJIHMTeJIbHbIM noTepHM 
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M3jiy^ieHMH b jimhmm, ho no.iipasyMeBaeT M3roTOBjieHwe 
cooTBeTCTByiomMX cy>KeHWM cBeTOBOflOB ^aKTM^ecKM b nojieBbix 

yCJIOBMHX, yTO MMeeT CBOM OTpMUaTejIbHbie CTOpOHbl. 

fljiH 3amnTbi npoa?K^ceHHbix TejieKOMMyHMKauwoHHHX jimhmw 
5 HeoSxo^HMo pacnojiaraTb TaKMe 3aim>iTHHe ycTpoficTBa 
nepMox^M^iecKM BflOJib jimhmm, <i«ro6bi b cJiy^ae HenpeflBM^eHHoro 

B03HMKH0BSHMH BOJIHbl OnTM^eCKOrO pa3pH.Ua B 

TeJieKOMMyHMKaUMOHHOM CeTM 6bIJI BblBefleH W3 CTpOfl TOJIbKO OflMH 

npoMe^cyTOK. 

10 ripe^JiaraeMoe yca?poiicTBO MO»eT ncnojib30BaTbCfl b 

TeJieKOMMyHMKaUMOHHblX JIMHMHX CBH3M r a KOHKpeTHSe, £J1H 3amHTbI 

CBeTOBOjioB ot paspyiiieHMH noji flewcTBMeM jia3epHoro M3Jiy^eHMH, 
KpoMe «roro, ycTpoiicTBa corjiacHO M3o6peTeHMH MoryT 
Mcnojib30Bao?bCH b npoueccax jia3epHOM o6pa6oTKM MaTepnajiOB, b 
15 jia3epHOM xwpyprMM vl .npyrwx MeflMUMHCKMx jia3epHbix ycTaHOBKax 
3amMTbi M3Jiy^aiomero Jia3epa. 
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OOPMYJIA M30BPETEHMH 

1 . YCTpOMCTBO 3amHTbI BOJIOKOHHOM JIMHHM OT pa3pymeHHH 

nofl .aeficTBMeM Jia3epHoro M3JiyHeHMH, coflepacamee 0Tpe30K 
5 BOjiOKOHHoro CBeTOBOfla, cepaueBKHa KOToporo MMeeT HeM3MeHHbM 
jjwaMeTp no BcePi rjikhq yica3aHHoro oTpe3Ka, a o6ojioHKa OTpe3Ka 
BOjiOKOHHoro CBeTOBo^a, no MeHbiueit Mepe, Ha oj^hom yyacTKe 
wimhom £ > yica3aHHoro OTpe3Ka CBeTOBo^a MMee«r napaMeTp 

d nonepe^Horo ceyeHMH, HaxoAHim^MCH b wana30He 
10 D < d < min (4D, 40 mkm) , i\zje D - waMerp nojrn MO,zjfai. 

2. YcTpowcTBo no n.l, OTJiMqaioqeecn TeM, *jto 
oGojio^ica cBeTOBo^a BbinojiHeHa M3 cTeKJia Ha ocHOBe njiaBjreHoro 
KBapua . 

3. YcTpoMCTBo no n.l, OTJiwyaiomeecH TeM, tjto 
15 yKa3aHHbiM 0Tpe30K cBeTOBo^a c$opMMpoBaH Henocpe^cTBeHHo b 

3aiUMmaeMOM BOJIOKOHHO& JIMHMH. 

4. YcTpoMCTBo no n.l, oTJiwqaiomeecH tsm, tjto 

yKa3aHHHft 0Tpe30K BOJlOKOHHOrO CBeTOBOfla ^OnOJTHMTejlbHO 

BBOflMTCH b cocTaB 3amnmaeMow bojiokohhom jiMHMM, Hanpi*Mep, C 
20 noMombfo CBapKM mjim coeflMHeHMM c noMombio onTM^ecKMx 
pasteMOB . 

5. yca?poficTBo no n.l, OTjiw^aiomeecH TeM, mto 

yKa3aHHbIM 0Tpe30K BOJIOKOHHOrO CBeTQBOfla BbinOJIHeH 

UMJTMH^pMHeCKHM, Cep/meBMHa KOTOpOTO MMeBT H6M3MeHHbIM 

25 flwaMeTp no Bcew flJiHHe yKa3aHHoro OTpe3Ka, a ^aMeTp d 
o6ojiohkh OTpe3Ka BOjiOKOHHoro CBeTOBo^a, no MeHbiuei* Mepe, Ha 
oahom yyacTKe ajimhom £ > 70. £> yKa3aHHoro OTpe3Ka CBeTOBoaa 
HaxowTCH b Awana30He D < d <, min (4D, 40 mkm ) , r^e D - 
waMeTp nojiH mo^h. 

30 6 - ycTpowcTBo no n.5, oTjiM^aiomeecH TeM, *jto 

yKa3aHHbiw 0Tpe30K CBeTOBO^a c^opMwpoBaH HenocpeflCTBeHHo b 
3aiuMmaeMow[ bojiokohho£i jimhmm. 
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7. YcTpoMCTBO no n. 5, oTJiPi^aiomeecfl TeM, ^to 

yKa3aHHUM 0Tpe30K BOJIOKOHHOrO CBeTOBOfla flOnOJIHHTeJlbHO 

BBOWTCH b cocTaB 3aim*maeMoii bojiokohhopi jiMHMH f HanpMMep, c 

nOMOIUbK) CBapKM VLJIVl COeflMHeHMM C nOMOIIIbK) OnTMMeCKMX 

5 pas^eMOB . 
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-Jtocneflyiomiie AOKyMeHTu yKasaHbi b npoaojmceHHH rpa(pbi C. | (aauHbie o nareHrax-aHaAorax vk^u r rrn«nn W Rm™ 


♦ Oco6ue Kareropmt ccujiokhux AOKyMCHTOB: 
A AOKyMeHT, onpcuejwiomufi o6mnfi ypoBeHb tcxhhkh 
E (kwiee prtHHuH AOKyMeHT, ho ony6miKOBaHHMfi Ha aaiy 
Mcay^yHapoAHon noAann hjih nocne Hee 

O AOKyMCHT, OTHOCflimtfiCH K yCTHOMy paCKpUTOK), 3KCn0HH- 
pODQHIUO II T.A. 

P AOKyMCHT, ony6JiHK0B0HHbiR ao Aan,i MejKAyHapOAHoft no- 
Aa»m, ho nocne Aarw HcnpauiHBaeMoro npxiopirreTa 

H T.A. 


T 6ojiee noaAHiiii AOKyMeHT, onyojiHKOBaHHMH nocne Aaru 
npHOpHTera h npHBeAeHHbitt Ann noHHMaHH* H33o6pereHHfl 

X AOKyMeHT, HMeiomiiM HaH6onee 6nii3icoe OTHoineHiie k npeAMeTy 
noncKa, nopOHamnfi HOBioHy hah H3o6peTaTem»CKfrfi ypoBeHB 

Y AOKyMeHT, nopoHaumfl looSpeTOTen&cKiiH' ypoaeHi, b cone- 

TBHHH C OAHHM HJIH HeCKOJIbKHMH AO KyM CHTSMH TOfi 3Ke 

Kareropiiii 

& AOKyMeHT, HBJwiomiiHc>! naTeHTOM-aHajioroM 


flaTa ^efiCTBHTeJiBHoro 3aBepuieHHH MeaujyHapoj^Horo 
noHCKa: 26 MapTa 2003 (26.03.2003) 


flaTa orapaBKH HacToamero OTHera o MeMyryHapojxHOM noHCKe: 
03 anpejw 2003 (03.04.2003) 


HanMeHOBaHHe ii aopec MejiyjyHapoAHoro noHCKOBoro opraHa 
<t>eAepanbHbift wHcn-nyr npoMBiuuieHHOil 

C06CTBCHHOCTH 

PO, 123995, MocKBa, T-59, rCII-5, EepeaacoBCKaH Ha6., 
30,1 (Daicc: 243-3337, Tejierafin: 1 14818 IIOflAHA 
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r. TopiOHOBa 
TejieAoH >fo 240-25-91 
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